Preventing transcriptional gene silencing by active DNA demethylation.
DNA methylation is important for stable transcriptional gene silencing. DNA methyltransferases for de novo as well as maintenance methylation have been well characterized. However, enzymes responsible for active DNA demethylation have been elusive and several reported mechanisms of active demethylation have been controversial. There has been a critical need for genetic analysis in order to firmly establish an in vivo role for putative DNA demethylases. Mutations in the bifunctional DNA glycosylase/lyase ROS1 in Arabidopsis cause DNA hypermethylation and transcriptional silencing of specific genes. Recombinant ROS1 protein has DNA glycosylase/lyase activity on methylated but not unmethylated DNA substrates. Therefore, there is now strong genetic evidence supporting a base excision repair mechanism for active DNA demethylation. DNA demethylases may be critical factors for genome wide hypomethylation seen in cancers and possibly important for epigenetic reprogramming during somatic cell cloning and stem cell function.